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A  recent  study  of  circulating  antidiuretic  hormone  (1)  required  a  more 
sensitive  and  accurate  method  of assay  than  any  then  available.  Since meas- 
urement  of antidiuretic  hormone  depends,  to  all exceptional  degree,  on  small 
matters  of  technique,  these  are  given  here  in  some  detail.  The  method  de- 
scribed  was based  mainly  on  the  procedure  reported  by Ames and  van  Dyke 
(2);  it  was  also  influenced  by  recent  discussions  of the  assay  problem  and  of 
factors  governing  the  release  of  endogenous  hormone  in  the  assay  animal 
(3-7).  The  method  has  given  consistent  results  during  about  two  years  of 
usage  in  this  laboratory. 
Procedure 
Female rats  (250 to 300 gm.) kept in a constant temperature room (26°C.)  were deprived 
of food, but allowed water ad libitum for 18 hours prior to use for assay.  About 21/6 hours 
before the test tap  water  (5  ml. per  100 gm. body weight)  at a  temperature  of 40°C. was 
given by stomach tube, as recommended by Dicker (8).  Forty-five minutes later the animal 
received 5  ml. per  100 gm. body weight of a  12 per cent ethanol colution  (also  at 40°C.). 
When the ethanol anesthesia had become effective, approximately 30 minutes later, a 2 inch 
piece of polyethylene tubing (O.D. 0.024  inch) filled with 0.9 per cent sodium chloride solu- 
tion and connected to a 3 way stop-cock, was inserted into one of the external jugular veins 
for injection of assay material. A tuberculin syringe, filled with 0.9 per cent sodium chloride 
solution, was attached to the second  opening of the stop-cock and was used during the test 
to wash the last traces of assay material into the test animal. 
After a low abdominal incision had been made, a No. 14 needle was introduced into the 
bladder  to  guide in  a  4  inch length of polyethylene tubing  (O.D.  0.043  inch),  which was 
pushed into the bladder and out of the urethra. A collar of heavy suture wrapped around the 
tubing about 1 cm. from the proximal end prevented it from slipping out of the bladder dur- 
ing the test. When the tube was in place, the bladder above the ureters was tied off to de- 
crease dead space.  The  laparotomy incision was closed with a single suture and  covered with 
a piece of adhesive tape. A second piece of polyethylene tube  (O.D. 0.024  inch) was  passed 
into the stomach for maintenance of hydration during the assay. 
The urine flow 1 hour later usually was about 100/~l./minute, with individual preparations 
ranging from 80 to 200/zl./minute. After a quantity of urine equivalent to 2 m1./100 gm. body 
weight had been excreted, the animal's hydration was maintained  at a  constant value of 8 
per cent throughout the assay by periodic injection of a  2 per cent ethanol solution into the 
stomach tube. When 0.2 ml. of urine had been excreted it was replaced with an equal volume 
of ethanol solution; the deficit of water at any time was thus never greater than 0.1 per cent. 
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Urine was collected under kerosene in  a  tuberculin syringe, or a  syringe of larger capacity 
sealed at the tip with paraffin. 
One lot of pitressin (Parke, Davis and Co.  Lot 3-161-6,  R  457 G, prepared  from a  com- 
bination of hog and beef pituitaries)  served as reference material for all assays.  Working 
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Fro. 1.  Typical assay experiment 
standards were prepared freshly on the day of assay by dilution of the stock with 0.9 per 
cent  sodium  chloride solution and  kept at  4°C.  until use.  The volume of solution,  either 
standard or unknown, injected for assay, was fixed at 0.5 ml.--the total amount of activity 
delivered in the standard  (20 to 540 micropressor units) being regulated by dilution. After 
each injection, an additional 0.1  ml.  of 0.9 per cent sodium chloride was flushed through 
the tube to wash in all of the test material. An interval of at least 50 minutes was allowed 
between injections to avoid tachyphylaxis. NIELS A. THORN  587 
The reference pitressin was standardized against purified arginine-vasopressin (A-V-N-3) 
and lysine vasopressin (L-V-N-2), both of which preparations were generously given to us 
by Professor V. du Vigneand of Cornell University Medical College, New York. 
As an index of antidiuresis, the density of each urine sample was measured in a solvent 
gradient  tube (9). Mixtures of bromobenzene and kerosene were prepared to give density 
gradients over the range 0.995 to 1.040 gm./ml. Duplicate urine drops of about 1/~1. volume 
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FIG. 2. Relation  between antidinretic  response  and log  dose of reference  pitressin. 
TABLE I 
Ant~tiureti¢  Response to Five Doses of Reference Pitressin 
Dose of reference pitressln 
(micropressor units/100 gin. rat) 
No. of observations. 
Response (mean) 
Standard Deviation (4-). 
60  120  180 
18  19  16 
0.0977  0.2028  0.2781 
0.0429  0.1180  0.1714 
360  540 
15  9 
O. 4282  O. 4806 
0.2011  0.1500 
and standard KC1 solutions of known density were introduced with micropipettes, and the 
position of each drop after coming to rest was measured with a cathetometer. The average 
density of urine in two 10 minute periods preceding an injection, and the average of two 10 
minute periods immediately following, served for calculation of the percentage change in 
urine density due to the test material--the antidiuretic index. 
RESULTS 
Fig. 1 shows the urine flow rate and density in a  typical assay lasting about 
7  hours.  It can be seen that the base line rate of urine flow, in spite of the 
constant hydration, varied from  150  to  230 #L/minute, whereas  the density 588  DENSr~.TRIC METHOD  AND  ANTIDrUEETIC HOP.EONE 
was remarkably constant. Fig. 2 shows the straight line relation between log 
dose and average response to pitressin. The linear relation permitted accurate 
interpolation of data in the range of 60  to 540  micropressor units (Table I). 
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FIG. 3.  Antidiuretic  effect of arginine-, lysine-vasopressin, and reference pitressin. 
The  precision  of  the  method  for  single  assays  in  the  dose  range  60  to 
360  micropressor  units,  was  0.144  Bliss  units  (10). 
A comparison was made between the antidiuretic potency of arginine-vaso- 
pressin,  lysine-vasopressin, and pitressin  standard  in  three  experiments.  As 
can be  seen  in  Fig.  3  the  antidiuretic effect of lysine-vasopressin was  only 
~¢~ that of arginine-vasopressin, although when rated in terms of pressor units, 
the  two preparations had the same potency.  As compared to arginine-vaso- NIELS A.  TaOgN  589 
pressin  the  pitressin  reference  material  had  approximately  ~  as  much 
antidiuretic activity per pressor unit. The smallest amount of highly purified 
arginine-vasopressin that could be  detected was 5  to  10 micropressor units; 
a  maximal response was caused by about  180 micropressor units. 
DISCUSSION 
The high rates of urine flows and the constant, low densities before injec- 
tion of test material  suggested that  the release  of endogeneous antidiuretic 
hormone in the assay animal had been completely supressed. Supporting this 
inference, assays of  sera  obtained  from assay animals by  cardiac puncture 
showed no  antidiuretic  activity  (1).  Nevertheless,  as  shown  in  Fig.  1,  the 
urinary flow rates varied considerably during the base line periods, while the 
density remained quite  constant. The spontaneous variations in flow,  possi- 
bly due to changes in glomerular filtration rate (11) or in solute load delivered 
to  the distal tubules  (12),  have  constituted the  chief limitation of previous 
assay methods. 
A difference in the antidiuretic potency of arginine-vasopressin and lysine- 
vasopressin, reported recently by van Dyke, Engel, and Adamsons (13)  was 
confirmed in  the present work.  Arginine-vasopressin had about 6  times the 
antidiuretic potency of lysine-vasopressin, the  two preparations  being  equal 
in  pressor  activity.  Since  commercial pitressin  is  rated  in  terms  of pressor 
units, rather  than antidiuretic action,  and since  different lots  contain these 
two hormones in different proportions, it is essential that some one prepara- 
tion be chosen as standard for all assays in any series  of experiments. When 
it  becomes  generally  available,  arginine-vasopressin  will  be  a  much  better 
standard;  there  is  some  evidence  that  it  is  the  active  component  of 
antidiuretic hormone of rats  (13). 
SUM'MARY 
A  sensitive  and  reproducible  method  for  assay  of  antidiuretic  activity, 
described  in  this  paper,  yielded accurate measurements  in  the  range  60  to 
540 micropressor units of pitressin, corresponding to about 15  to  130 micro- 
pressor  units  of  arginine-vasopressin.  The  method  differs  from  previous 
techniques mainly in using urine density, rather than urinary flow  rates,  as 
the index of response. 
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